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m m m 

[0001] ^mmti. mi!^mmmmt^<Dmi^:^mizmv. m^. ^^mwmm±i^mm<Dm 
[0002] Mosm(Dmpm^mm.tt. ^mm\^^i^^Mm^^. Mosh9:^i:^:^^^tf 

.CMOS^;^—i^±:y'^-d^PCm^]^m:fJ:^^^£if<Dm^^(Dm^A:fjm^tVX^ 

[0003] mion. mw^WLmmm(Dm^<D-m^^'rmmxh^o ^(Dmi^mm.mmit. 

-(Dmm.±i^mK.x\^^o 
[0004] m^nmo7\HizMmir^^mmio6Xi^. y':th'^^:t—h^7f)^hfs:^ytm,^i^n 
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[0005] mWmi^l07\Z^\^ m'f"^Mmmi^i^hOCOS'>^STI (Shallow Trench 

<DmM^mi^-^\^ ^-r . El 1 1 (a) - (f) ^0mvm>hnmir^o m 1 1 (a) - (f ) 

[0007] *-r. lail (a) {i^f Xm-e. ^^#:^51(D_h$P«rf^^>fb-rS^^(;iJ:«9. 1*$ 
[0008] ^{C, EI 1 1 (b) K^irJLUX\ ^—hBU^52<D±{Z.m^^0. 3 n mCDCVD^ 

[0009] ^fctc, ig 1 1 (c) {c^-rxs-e. cvD^>fb:j^56<7)_hic:, 

Reactive Ion Etching) &(Cj;t)3i5/^:/i^^^f5^^ fil J:?) ^ CVD^^bJ^Se^Kii-f- 

[0010] ^Sfelc, laii (d) lJ::^-f-xm-e. ^57(011 (c) {e::^i-);SrSa6S7Kyi/y3:/i^58 
[0011] ^tC, lElll (e) K^'rjmX\ ^]}i^V='>m58(D±K^ m57X^hi^^ti:^%^ 

TKyv^yavMss (igii (d) iz^ir) KnvxRiE^n^^ntiz^^^ ^—hmmtr^ts^ 

[0012] ^(C.ia 1 1 (f ) iZ.^irj:UX\ y — h^^J^52*3 j;t;?iaj^/N°^— >-58aO_h(CSi 
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2 

^fF:SCifcl : #l|10-373818-^<2^# 
#fF:SCSfe2:#PS2000-196057-^<^# 

[0015] —io. '^^>^/vj^vy-:^mxm(Dm^m<\^x^mm(Dmxm^^<^^:ib\^^ 
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[0018] rtbf^ . Xa (c) {CiSV ^T. hl-l^^^. '^^^^iir--liV^^:^^h\JkJ=^y^l^^ 

|BX@ (c) C»^-t?_hlBXm (d) <DHff {j:. JiiB^^#:^<D5-^-hlEh^^^<D^B 
$Pt-'f5Lmi-§§t5^f^pM(D-r:^^^^i^Ai-^X@^$^>{^'(i;t-CV ^Tt> J:v \ ^<D^ 

[0021] _hlBXS (c) <D^-C±fBXm (d) <^)ttr{-> _blE^##:^<Z)5t> -hSBM^^^^cD^ 
[0022] ±tEXS(a) -Cf*. _hsE<*«i^i:LT. W.\(Oimmi. ^L^W.\<ommm(D ^l\Z. 

[0023] _hfBxm (d) -cf^, ^Lwmhyh^mm:^. o^rDmi-cxyy^m-r^^h-b^'^^^o 

[0024] ±fEXS (d) -Cf*> _blSaJe)ii^Ma^Sr. ±sEi^^jg^(D_hfB W P ^mb^Xo \C 
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[0025] ±M^^ww^(ooh±Mm.mMm<Dm^K}tt^ ±.^mm.mm:WiYiF^^^t:.^ 
[0027] ;*c^pjom2<Diai^it^^m(^^jt;^?fefi. ^mw^mm±.\m.m<D^&Mmi)^ 

igg(Oiig5t;^i*-e^oT. ±l5¥^#^^^(D±(;i, _hlE^^^*:S^05-^-hlEm 

. ±IEil^illl^o5*><D/i^7&<i:^-iaJ^^*«xa(d) ^^#;tSo 
[0028] Mi5 Hflgp^Jf^^bfc^ f^^^k?r^T5^^{Cj;«9. Xlf — 
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[0029] ±iBx@ (a) -cf^i. ±m.^mmt\.x. ^•^yKjfe^^. ±my<iyvmmm(D±:tiz 
[0030] ±iex@(a)Ti*. ^m^^yi^^mm^t^mmm^ti^mtcDmic. m^mm^^ 

[0031] ±iExa(c)(D^{j:. ±mm^^mm(Dm^tm(D^-h(D~u^=i^^y^:y^{zxK>m 

[0032] ±|EX@ (c) JilE#^#:^(^^ffi(Cx^— ;;^fcr-i/^S^^fe$tv5So 

ti.-C*3«9, _LfBX@(b)<Z)^-C±|SXm(c)<DHtfl-. X|B^##:S;K05*>±IE± 

Ai-sx@tr$e>{3nix.-cvN-cijj;v>o ro^t^f*. mmm-dK mU(Dj^m^x^ 
[0034] ±iExg (a) "efi. ±isps p o*!^. ±mm'f'^Ammi^(Dmx^hm<^^ir^:L 

[0035] ±IBX@ (d) T'fi. ±IB^M]^^. _hfS^^5)-giffi<D^>fbi^CQ_bjBJ;«9t>^<|^ 
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mi^x^. :s.\^^\^mm.-t^mmm±7:>mm^tixi.i^o^^ti^^^'c^7!)K mit>j2^ 
[0036] ±m^mi^mm(D^^±mmm.ni^(Dm:ffKn. ±mmmmi^^mi^^'^^tzisb 
mm^t. ±mmmmmi^^if^±mm^^mmmtm\^iMxm^^f\.x-h^\, \ 

[0037] ±m^mm^ia'i. NmMOSh7>'i^:^^(O^^Mf^-t^i!)\ PMMOSh^:/^^:^ 

[0038] :^mm<Dm3(Dm^^mm(Dmm:iymn. ^mi^^±\mm(Dmimm:b^ 

mm<Dm^:ioW:xh<:>x. ±m^mi^mm<D±iz^ ±m^mi^m^(D^ib±.fdm 

, ±m^mm^>^^tvx:^^y^>^^no^tKxv)^ ±^^mi^mm(Do^±m 
m^^mmmmmm't^^^^m^L.xm^m^-r^jimwt. ±mj:mh) 

u^xioQomi^±i3oomi^r<Dmtxmi^m^noJim (d) t^m^^o 
[0039] rtT.(cj;i9. (d) xit. m<Drm^^m^m\^tii^Wix. ^mi^mm^mfi^ir 
^^mimm^^oxm(D±mmi:>n^o mf-^mmmi^im^^mTim^x^^ 
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[0040] ±mxM(d)(Dmc. ±mmmwmi^. ±mm^j^0.mmt\tm^j:^mmm<D^ 
[0041] *>§v^f^. ±fBxm(d)omf-x ±M^mi^m^^t-r^jLmo^^hi^m^x 

[0042] JilEXm (b) <D^t?_h|EXm (d) (DM^. ±IE^^#:^*R(7)5*>-hlS^Offi!l® 1^1 
[0043] fcSV>{*, _hlBX@(b) (D^-e_hlEX@(d)Ot5{^. ±ia«<7)ffiflffi±{^i^igd^Sr 

[0044] ±m^mi^mm<D^*>±mm^m!^mmmi^iiLmir:6^^iat^ nm-^mmn)^ 

-^*tvT*5»9. ±fSXm(b)o^-e_hfSX@(d)(OSfr{;i. ±fB^^{*:S^(7)5*)± 

mmmn. ±mmw.mmi^^m±mm^^mmmmtmr.j:nx^m^tix\ ^ 
[0046] ±mmmmm^\^. NmMoshT^i^^^<D^^j^^ir^^\ pmuosh^i^i^:^ 
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[0047] ^^m(Df^4<Dmi^m^mm(Dmm:^W:Us ^^^^Jitcm^o^^M^^&s 
mm:(Dm^:ijmx'hox. ±m^mi^mm<D±\z^ ±m^mi^mm(D^^±mm 

[0048] ^tvicj;?). xs (c) xi-i, TEosmp^<D—nK^m7i^^\:^'^<^^o ^mii^^c 
fzm^iat. TBosm^^^mi$^mmiz.^^:b!t^tit:m.m'r^^tt)^x^^o mti^ 

[0049] ±fEX@ (b) (D^X±W.rM (c) (DmK^ ±IB^^^*:^<05*>-blBm(0^RI® 

^mir^u^^mmit'r^rM(d)^:^hiiZ.mx.x\^^xh^\\ ^(Dm^^at. 
m^T^mi^m^'r^df'?i—i^^mmir^^t7!)^x^^fcib . ^mm^Li^mmtti:^ 

[0050] fcSV ±|EXm (b) (Z>^-e±IEXa (c) tJl. ±|E^<D#J®±iCi^igji^^ 

tc^;^-i^^mir^m<Dmm±^mo^t-d^x^^tiib^^mfm:7!)mmtfj:<>x^ 
[0051] ±m^^mi^mi&(Do%±mm'T-mmmmmimm'r^m^i'i. nm^mm^^-^ 

nxis'O. ±IEXm(b)O^T'_hSBXm(c)Ot1l{^:, ±fE^^#:S^05*>_hlE^ 
<Z)^® {c{iM-r5^5)'{-p3io^:^^^iiAi--5X@ (f) ^^blc-H^-CV ^Tt>J:v \ 
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[0054] :^mmim^m5(Dmim^mm:(Dm^:^m^. ^mm^mmi^mmt^'tfi 
[0055] m5(Dmimmmw:(Dmm:^mi^^^t. ^mmmnm±<DmRxj^^mm^ut 

[0056] ^^mim^m6<Dm^m.mm<Dmit:^m\ii. ^mm^utmi^mmt^^ti 

m^tm\mmt<Dmiz.m^^mm%:j^0.'r^jLm^:^\^^x^ m^^mm(Dmm 
[0057] m6(Dmi^miMimm(Dmi^i^mzx^t. ^m^m^m±(DmRx^^m^^^t 
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[0058] ^5Xit.m6(Dmi^mm.mm<Dmm:^mKis\^^x. miF-^mm^mm-t^JMx 
m^m^-^^^t\^x^mi^mm^M\^x:^-y^>'^^n^i:oJim^Ayx\^^xhx 

v\ ^mi^mm,i^MVX:^y'f'>^%:n^j:^JMi^:3rS\,^X. mm:ff:^(Dm 

[0059] ll5x^ill6<z)@«s:^g^ggg(DjgiJt^^fe^;I:}3v^-c. ^m^t^m(Dmmm7b^nmx 

m^mwm^^m-^TM^m^x^ >5;i^;6W*bv \ 
[0060] ^<^j;5i-i-5^. i^v=i>m^iz.^iir^m^^mmi^tm-r^mmicM:^:5^mm 

[0061] M5x^*^6(D@#:^g^^@(om5t;^^fe^c*5v^T. mi^m^mmit. mmmm^ 

mmRxj^WiW.mmi^^^ ^xmmKm^^fm^^wn-f^^ti^imm.^^ \ 
[0062] :L(DXoiz.'r^t^ m^JM(Dm.mf)^'^mi^ti:^o 
[0063] m5Xi-ime<Dmi^mm^w:(Dm^:^micio\^x. mi^m^mm-i. iR^is^tr 

mmRv^mmmm^^y^ ^xmti:m^^mmm^miir^^t:ibm^i.\ \ 
[0064] :i<DXoi^'r^t. mmm^mm^mthti^m^-^mmi^^. mwimm^mii^h 
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[0065] m5Xfi.m6<Dmt^m^mm<Dm^:^m\^m^x. mmm^mm^wtifhMh 

[0066] :L(DXoKir^t. mi^mm.mm<Dmm\z^^wj:^m^i^AiM^nmx^^(Dx 

[0067] m5xnme<Dm^mm.mm.<omT^:^W:K^\^^x^ mmmmmmKmnhf\.^h 

[0068] :i(Dx^ K-r^t^ -mmmmu^m\^f>^-^m^mimm.mm.^m:m,x^^o 

[0069] ^mmi^m^^:^}^'7(Dmm:ffm^. :^mmKm^m5Xi^m6(Dm^mi^mm<D 

[0071] ^(D|a#:iR^^®^C^oV^T«. i^>rK!>;^— /VSr'^;:^iJ'^^bT^^#:S^(D— lH55r 

[0072] Yuiy^(Dmi!)m<xh. Yi^:y^\H^m^^m}sbTh^mm(om^^mmt)UM^^ 
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[0073] ±m^^mi^m^i^i^if^±fe,m^Mmmmmi^i-is nm(D^mmf>^^'^fhx^y) 
. ±m^mwmm(D±^m^^mmmmi^^^^x. ±.mhuiy'^(Dmmmmm 

[0074] ±mhi^i^^<Dmm±.ia-i->]}='i^m^tmi!)^wt\irh^x\ >t^> j;v 
[0075] ±mmib^^,:^mm<Dm^^. ±m^mi^m^<D±m(Dm^x^^^<xhx^^\ r 
(Dm^iM. misbj^^mm<D±{<^^—h^m(D^ibmnhtix\ ^^m^xh^ 

So saiif*. ^^mi^m^is^xfmibj2<^mm(D±^mi^mxm'otcMK. :i<Dmi^ 

[0076] ^^m(Dm2(Dmwmm.mm\'i:. ^mi^w^±imm<7)mi<Lmmmmir^WL 
mmm^^nhfh. ±mmimmi,a^. m^<Dm^M^mi^t. ±mmmi<Dm'f- 
^mmmm(Dmimmir^m'f^mmi^tii^mnhti^mi^Wim^mxh<>x. 
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[0077] :i(DXoi^^ mMt:mm^fcm^m^t^m^incx^^ ^^-xtr~i/(D^^^«i^j 
[0078] ±.w.^m^w-mmz.^\'^^±.um^'s^mmm.mz.\t. nmcDy^mm-h^^-^thXi^^ 

[0079] ±Mm^':i^mm(Dm\\M(Dm^\t. ALU^mw-m^coAMfDm^^^hm^^^h 
m<DmimT!)^^^mi^^(D±mx^hi&<^m^fhx\^^tnt. mi^m<Do'hm^^ 

[0080] 7fe*5. ±x&(OJ;5>ie@<W^Sm^;{7^7^LTffl V pTtS^ 

[0081] :^mm(Dm3<Dmim^mmn. ^mi^mm.±Kmm(DmitLmm^mmr^m 
^mm^mirhti. ±m^iimmiat. mm(Dm^^mmi^t. ±tmm(Dm^ 
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[0082] :z.<DXoK^m^m-r^m^^mm^i^xi-i^ m^^^mm^m^h^mi^^i^ 

[0083] ±mm^^mmmi)K ±m^m<D±^m\' \ pm^m^^^t^mx^^m^ia^ 

[0084] ±mm^^mmm7^)K ±^^m(D±^moi^\)^>'m^tmxh^m^Kn. mm 
mxh^^^])=^>mimicx<>xmmi<Dm^Mm.mmm^m^^mm.m^6^m^ti 

[0085] ±mm^6^mmm\t. ±mm^mib^TEosmxhox. ±m^mi-i. ±iete 
osm\^<D-'m^mifhfhx\^^^m^ia'i. mumxh^TEosmiz.x-Dxm^(7) 

[0087] ^mm(Dm4(Dmi!^mmmmi^. ytm^mmtm^mi^t^'tix'eti^ir^mm 
<Dmummii^mm^thtcm^mm^^mi^mm.±Km:^rcmimmmmxh^x 

i~fibfhtzm^^mm(omm^'r-^<m^Mi:^nx\^^^o 
[0088] m4(Dmi^mjMLmmi^x^t. ^m^t^^m±(DmRx^%m^^^tf&i^mi^t 
(Dm^^ mf'^mmi^tfs:m'f-^mm7!>iwti'rht\^x\,^^tiii>. mm.mm^mm^\: 
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[0089] :^^m<Dm5(Dmwmmmmi'^. ^m^^utmi&mi^t^'ti^^thm-r:^m.m. 

[0090] m5<Dmi^WL^mmi^^^t^ ^m^mum±(DmRx)^^mmw^^tmnmmt 
(Drmc, m^^T^mtti:^m^^fmtf^wtnibtix\^^^fcii:>. mm.mi^^mm^t 

mi^^(Dmmi^Mvxiio'' u^xk^iso" ]^~f<D^&^^<>rcit>.^mm 

m^.9^mm<Di&mRxj^&^^m<Dnm^m^'r^^fd^x^^. 
[0091] m4x«^5<D@#«^ige^c^3v^T. ^mmm^<DmmMttnmx:h^m^. 

i^pm^^mi^ma^mnhthx^^). ^m^m^(Dmmm7!>^pmxih^m^. %mM 

m^mtmnhfix\^^^tf)mi^U'\ 
[0092] z.(D^o\z.-r^t^ iyv^>mm\^-iik^^m^'7^mmi^tm-t^^m\^^'c^wmm 

[0093] mAx\-m5(Dmwm.m.mm.\^^^^x^ mmmm:nw^^^tL^<omwim^^ 

V ^-Cl^C^i^^il«3t /OSffi V ^btbTV W*bV \ 
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[0094] :L(Dxt>iz-r:bt. mi^mmmm(Dmmjin^mmt-x^^^o 

[0095] m4Xitm5<Dmimm.mmi^is\, ^-c. mmmm^Wii^^'^^tiiixDmWiB^^ 

mti:m^'^mmm^m v ^hfix\, ^^:l^;e> w^bv ^ 
[0096] :i<DXo ic-r^t. mmm^mm^mif^Mm^^mmm^. wtm.mmmifh 

[0097] m4x\tm5(Dmi^m^mmi^^\^^xmmm^mm^mn^m^. mmmmmi^ 

[0098] :i(Dx^K-r^t. mi^mmkm(Dmmi^^^m^j:^mmmAJM^mmx-^^(D-v 

[0100] i^mm^m^mvib^-^m^mimmmmi^m^xt^o 

[0103] [iai]iai (a) - (f) t*. mi(r)mmjf^wn^^if^mim^mm(Dmm:JM(7)^ibm 
[1112] 1112 (a) - (f) f$2<Dmmmmi^:isn^mi^mu^m(Dm^JM<Do'^m 
[iii3]iii3 (a) - (d) tt. m3<DmmMmiz.m^mimm.mm(DmitiM(Do%m^ 
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[04] 134 (a) - (d) f^4(Dmmmm^m^mimm.mmi(DmmTM(Do-hm^ 

[Ill5]|g|5(a) - (e) m5cO^»Sl-*3tt5@(*:«#^m<^M5tXm<^9-^m 
[El8]|g8 (a) - (e) ||8(D^li?l^^lC*3tt5@^*«^®(^®[5t:fe-&<^#XS 
[BIll]|IIll(a)-(f)(i. tJl5l5<D»^^i^tC^oVN-C. ^^5^ilffl^*igcDM3tXS^ 



[0104] 



1 




2 




3 




4 


mo 


5 




6 




7 




8 




9 




10 





wo 2005/069377 19 PCT/JP2005/000129 



11 




12 




16 




17 




18 


mmmmm 


19 




20 




21 


LOCOS^^bi^ 


30 




31 




32 




33 




34 




35 




36 


TEOSl^ 


37 




41 




42 




43 


mm: 


44 




45 




46 




51 




52 




53 




54 




55 




56 





wo 2005/069377 



20 



PCT/JP2005/000129 



57 m 

58 ^])i^]}=i>m 

58a WdM^<^—:y' 

59 mmmmm 

60 m-^m 

[0105] ^Ti-. *^PJ<D^}fe(0?f^^tC'^^@^«^^g{;iov>T. 
[0106] 

lai(a) - (f) ^l(D|^ife?l^M^;l*3^t§@#:iR^goM5txe(D5*>^^^^ 

[0107] ^mmmm<Dmi^mm^'f'(Dmmj:mxi^. lai (a) ic^-t-xs-e. 

o 

[0109] m^. lai (b) i^:^-rx@-e. m-^io—2oonam^(Diyv=ii^mti^^-h^hf£^m 
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[0110] m^. m 1 (c) (ji^^xm-t?. wm^t^m3isxxj^-^4h^^:i—/i^5^-^^i^K\.x 

. i^A^^/W^—SKeV— SOKeV, K~Xil X lO'Vcm^ ^1 X lO'Vcm^ 

[0111] nkK. miid) K^irj:ux\ i^mi^Mmi<Do-^h^^i^^6(Dmmi^mm'r^n'^ 

^mm^mxit. mtbii^^mmstvxmim^m^y^xnmvtcTiK ^(Di^i:>^ 
tvxmmtm^m v ^xhi.\ \ 
[0112] mi (e) K^^jinx, mmit'&m^^mm^vy^mhvxcmvWi^m^ 
bK^^. m.}sb^2^^mms(D±M^mm\.xw^^ir^o 

[01 13] la 1 (f ) fC^-rxaX% »^>f bti J^3^x^y Ki^igcJ^20_hg|J^^'>ai5/h:3i5, 

[0114] ^(D^. ^mw-mmi<^D-hWxm(Dm.m^'^:^^^^A^no^t\z.^^^ %mm.Wkn 
"s^m-r^^bKx^. :^'mmmm<D^mwmm.^wkir^^tt^x^:^o u±.<Djin 
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[0115] &.ri^. ^mmmWiX'nhM^m^-D\^^xm.m-r^o 

Xy<i$'-^i^yizx^j^^x^^M^\^<Dm P mx^f^l.fz.m^Xh. ^tii:r)hm^ 

[0117] hi^>^6(Dm^m<i^xh. hi-:^'^6\H^mii>^mii>i2,^mm8<Dm^^mmti 

ui^^6i^T&xmtJt^t}if)m^vxi,.^m^m^9^xxj^m^nmo<D:^iz.^ 

tfi^xt^. Mci^m^i^. mM(DSTi^mir^m^m'f'Xi'i&^:^mmioooom 

*5> :L(D)tm^. ioo-^mm<Dm^m^^iomv&<±(Dmt!XW}i¥:^'±xm^ut 

[0118] *fc> ^mmj^mxi^. vx^i^'^Q^mmjkM. vM(Dyfmo^^K\^x\ - 
mnm-iiK vi^i^'^e<oj^mz.i:<>x^y:.i^^mmL^^f:><>xf^'^m^ 

[0119] ^hic^ ^mmi^mxi-i. \hmmm^tm7^mm'r?>^tiz.x^. ^mi^mmi<D^ 
hhi^>^<D±mm^mmi-^^iyi^^^%ibx\^^o ^tvt;ii«9. m^(Dmi^m^. 
^^mi^mml<D=^^y^^m^m^Mwm:L^(D^\s^±•r^^t7!)^x^^o 

[0120] :^mmj^mxi-i. mi^T2^^mm8^¥^mi^m^i(D±mx^^^<^m\^x 
v^^o ^LfhKx*). mii>}^^mm8<D±K^-hmM^(Dmm^j^mvxh. sv^^c 
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[0121] m2<Dmm^m) 

1112 (a) - (f) {i. m2(Dmmmmi^^if^mi^^mm<Dm^JM(Doibm^^ 

[0122] :^mmmm(Dmimm^m(DmmxMxit. *-f . igi2 (a) K^-rrMx. ^^m 

[0123] ^<D^. ui^^h^'^:^^t\.x=^^y^:yif^m^ti^^v)^ y<iyvmB.m2mm^t 
i^m3t^nm\^x^mi^mm(D±m(DohmM(D^m^mmir:6m p 4^nm 

[0124] m2 (b) (J:;^-rX5g-e. J¥$10— 200nm@S<^>^>y=ii^^^bJ^^3&^^''^5iit 

§o ti:^. ^mmmmxft. mm^mm3i^xx}^-^^h^^:t-^i-5tvx^^v^:^mt 
m^m\^^xm.m\^ti:dK ^(Ditt>'otvx. m^m. ^yv='>'m. mmm^m^^^xh 

[0125] 132 (c) K^irXMX\ Wmiti^m3^XXJi-^^h'^:i—/>5^^y^^lZX.X 

mi^mti::^-y'^>i!f^n^::itizj::^.^mi^mmi(D±m^m^\^xm^5o—5oon 
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. S£A:3i^/^=¥— 5KeV-50KeV, K~X»1 X 10* Vcm' - IX loVcm' <D#j 
[0126] ^Sfct;:. m2(d) tc^i-xa-e. ¥^f*:mtgi(^5*>M^:^^6<D{B!)ffi(e:mm-r^g|J^ 

ttMacT^Ji^ra^x Jf:$600nmSap<7>ixy3:^l^:d*f3/jj5ffi*3i^fflJ^i i^?1^^i- 

[0127] 1212 (e) iC^-rXS-e. iif^>fbi4l^3^^9Flg>^b5/^-«^ tb-CCMPjfe^tTP^ 

[0128] 02 (f) (Jl^i-XS-e. mmi\:^m3t^<^yh^mmm2<Dji^t^'y:^^yh^>y 

5o ^UT. ^<yvmum2%m<mjmMx*^^yv=^-y^>'^^±}sb^t^ ^<yYm 
[0129] ^<^m. ^mww^i<ooibmm<Dmm\^^:i->'^K^m^b\z.x^. %nM^u 

D^>fkl^i7. ^ramig^J^is. fi-^i^i9*3J:tJ«y— bma^'^tfSa^^-^iS'— ^^20^ 

;*:^ii?^^<7)Xm:dSi^T't-So 
[0130] &.-r\z., ^lfeiife0^-C#^>ttS^;^(CoV >TlJiPJi-5o 

[0131] ^IIJi?l^^-C«. M^>^^6^, i^-('K'^';^— /W5Sr'^;^iJ'i;Lfc3^5/^>^i/lCj;oT?(^ 
fifebxv^^o ^(ryfzJh. MP4(El2(a)^tc:;^-r)<^)5gpi|igJ;i9l5. i^-rK^^^;^— /V5(D 

[0132] M/>'^60i|ig^^<bTt>. M/^^^6<z)^ffi|^p(z:(if^Mi^^>fb^7«ftbtv-rv> 



wo 2005/069377 25 PCT/JP2005/000129 

[0133] :i^mMmmxti. miibTZ,?^mmil(DUntLX:^V^^V=^:^-^T^/i-yT:^ 

[0134] ^fc. ^^mmmmxi-^L, hiy^^e^mm^tim:^. pm(Dyfmm^mAvx\^ ^-5o r 
fiicx^^ mmmtK hu>^6<D^m^xox^zt:i^mm<L^^ty^xm^mi^ 

[0135] *^ife?f^^-Ci*. rtM^^^b]^7^?i^^^§::^fcj;«9. ^mwmWLKDo 

[0136] >if.%mf^i^x}^^ m.^^h^mmii^^mw-^WLi(D±Mi:^^M<Mmx. 



wo 2005/069377 26 PCT/JP2005/000129 

[0137] (ms<Dmm^m) 

133 (a) - (d) fi. m3<Dmm^miz^^mi^m^mm(Dmmj:m(Do-hm^^m 

[0138] :^mm^m<Dmi^mmmm(Dm^:^mxi^. *-r. ms (a) {^^i-i@T% 

o j^jJds, ^(Dma4(Dmit. m{-LOCOS^>ft:j^21 (1113(c) iz^ir) ^J^^L-tztt 

7!>^x^^(Dx^ ^(D:^m^mmMosmm^mimm'r^tmmx:h^o 
[0140] m^. MS (b) K^imnx. wmiti^m3^'^::^^iz.vx^mi¥m^i^mi^^ 
{C3i5/^>'i5^t-6„ ^(Dt^^ ^mi^mmi^io-ioonm.n&(Dm^i^xm^u m 

:^/V^—2. 5KeV— 50KeV, X4l X 10"/cm' —1 X lOVcm' <D0kWX 

^Ai-^o ^(D^mt. ^mmm^m:>^xmnM^B\^si^^-rm^^Mmxt 

[0141] 1113 (c) lc^i-xaT% i»^'fbi4m3S:3S'fk-^;^^fc:LT. 

i^f^^-r^o Locos^>fkj^2i«:. mu4<Dmm<r>o^^mwmmii)mm^^ 



wo 2005/069377 27 PCT/JP2005/000129 

[0142] m^. ma (d) ic^-t-xmT\ ^:^yY=^y'^i^':f^no^h\^xy)mm\:/ikm3b^<-y 

[0145] i^JiTt-x :2|c^jfe?^M-e#^>tts^mi-ov ^xmmir^. 

[0147] ^fc. Iia$|J^?l^fifeLTLOCOS^'fbl^21^^i-5fc«>. LOCOS^>f«21;5Sj|^ 

[0148] *fc. Els (b) (C^i-X@T'pM^Mi^^?iA«^i!(^J;«9. B^m^jft/i^s m^(01^ 

[0149] ^fc. 1213 (d) tC^i-xa-C% LOCOS^>fbm21(Dii5$^^^<*:S;Kl<©*$ 

[0150] mA<D%mmm) 



wo 2005/069377 28 PCT/JP2005/000129 

[0151] ^mmj^m<Dmimm.mm(Dmm:}jm-^^. *-f . 1114 (a) tc^-rxm-e. 

[0152] ^<Dm. Wv?^h^-x'^j5^i:L-C^5/^^^i/SrtT5:ii:(cJ;«5, ^<^yh^mm.m2^ m^ti^ 

[0153] m4 (b) l-^i-Xa-e. »^>fl:14J^3^-^>^^i-LT^^^^^mi^5g#^6^ 

—2. 5KeV— 50KeV. XMl X lO'Vcm^ —IX lO'Vcm^ 0^#-e?^Ai~ 

[0154] ^ic, 04 (c) K^-tJMx. mm^t^m3^mt'^^i^i^vx. ^mi^w^KD^ 
■hma4(Dmm^mmir^n'^^mi^mmm^tir^^tizx^^ Locos^^t:i^2 
i^m^-r^o Locos^>fb]^2i(*. ^p4co{iij®(D5-^^^frsmid5^i±j-rs 
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[0155] m^. m4 (d) iz.^imn'c, ^^^yh^^y^^^^^n^^ti^xmmit^mst. m 

[0158] ^mmnrnx-i-i.^ m3(Dmmnmtmm(D^^^n^:zt^^x^t^o ^fii^ijax.x 
s ^<iyvmmm2mm^mm3t<Dmiz.mi\:imi2^mi^^^tKx^. ^m^^m 

o 

[0159] ^^Mxi^. m^^mmi^tvxsTi^m\^ ^^t. m ioooo^<^ a ^xntmm^t^^ti 
itmt. ioo75mm<DmmM^^iomvi^±.(DmtixmYf-^^xm'mjm.^ht 
[0160] im5(Dmm]^m 

j:n(D^hm^^mmmi^^m^ir^xM^^irmmmxh^o 

[0161] ^|s:^^fe?f^^(^@^*:^g^^m<?^®lit;^^fe-t?{i. . BIS (a) iz^immx, 



wo 2005/069377 30 PCT/JP2005/000129 

[0163] m^. 05 (b) tc^i-xST% »^^btiJ^3^'7;^i5^{;ib-C^^#:^l^^J^6<J 
2^T*>S7jfa>'tr. aA^^/l-=¥— 2. 5KeV— 50KeV. K— X»l x lO'Vcm' — 

1 X 10 Vcm' o^#-e?i Ai-So #ffiM:^^^*?oTiitmd(£^5l 

[0164] ^tci, 05 (c) K^-rrMx\ ^mi^mrnKD^-hhi^^^sKDrnmu^m-r^u 
^^mm^t-r^^itizj^v)^ \^mmmm32^j^m-r^o ^(D[f^mmmm32^m^-r 
^:itKx^.hu>^^3i^mmir^mcm^ir:5i$^?t--i;'^mm'r^^k^^x^^fc 
tb. ^mmmmmtf3:^x^}:.^v—^mm^wm't^^t7:)^x^^^ ^<Dm. 

[0165] p%mmmm32^. umit^xox^m-r^Tb^iD*) ic. cvBmmcxoxm 
m^xhx\^\ p^mmmm32^^ mmm(Dmmm^hmmL.xhx\^\ ^(Dm 
^Kit. hui^^3i^mf^ir^mi^h\^>^3i(Dmm±K±\:.rcy:^—i^^m.o^t 

[0166] ilkK. m5 (d) K^irJLUX. 1000*C-1200t:<D7K^#IS^'4'T?i^*Q;a^fT5 

o M^#-efi^a^fT5i:x -^y^^-i^^^si^tticb. hi^>^3i(Dff%m^^m33 
7im^^tifc^mxhu>'f-3i(D±m^iy])=ii^34\zx'omi^fh^o 
[0167] ^t^. SIS (e) \z^-rTMx\ '^mi^mm<D^^m^^mmm^um-r^n6^<D 

i-i, Bm^^. XAl X lO'Vcm^ —1 X lO'Vcm^ > ^A^^/V^^— 3keV— 3 



wo 2005/069377 31 PCT/JP2005/000129 

[0168] ^(Z)^. ^mi^mmi(D^-ibmm(Dmmi^-^:ti^^A^n^^t\zx'o. ^m^m^ 
[0169] ^Mm^mx-i:i. ^mi^mmi\HK. ^mss^j^^-r^^tKX'ommum^m 

[0171] m6(Dmm^m) 

[0172] :^mmmm(Dmw-mmmm<Dmm:f^mxi'i. *-f . lae (a) {c^-rxe-c% 

^3t^mm\.x^mi^mmi(D±m(Doibm^(Dmi^^mm'r^ma4^^^ 
[0174] m^. me (b) (c^i-xmT% mm^ti^ma^^p^^ich^x^mi^mm^mi^m 



wo 2005/069377 32 PCT/JP2005/000129 

J^i^-efe52l<n>'<Sr, iiA^^/V=¥— 2. 5KeV— 50KeV, K— X»l X 10"/cm^ 

[0175] me (c) {j:;^-rx@-T?. huiy^sKomm^mm^tv. p^mmmm32t:m^ 

[0176] m^. me (d) {^^i-x@-e. iooo'C-i2oo'C<^);4<^#ffl^'t'-eB^3®^tT5 

[0177] ^LT. ^{ii. 136 (e) {;i^-rx^-e. ^^^^^KK^^'^b^^^^^gl^i^fC'figi- 

[0178] ^<D^. mm^mis^i(Do-^mm(Dmm^^:^i^mAt:m^tizx^. ^mmm^^ 

[0179] sxTK. :^mmMmx-nhn^^m^<:>^^xmm'r^o 

[0180] ^mi^m^i^K. ^m33^mmir^::iticx^mMum^m. 

:^<Dm^^mm't^^t7!)^x^^o mm\^. [Hmmmm32. mm33^xxj^mitm35 

mm(Dm^m^^iomv}^±(Dmtjxmi^^'^xm^\^fcm^ht\z.nofco 
[0182] (m7(Dmmmm) 



wo 2005/069377 33 PCT/JP2005/000129 

137 (a) - (e) i^i. ^7(0^i£?^^(C*3tt5@«cii^^g<DM5tXm<^P*>^^^^ 

[0183] >i^mmmm(Dmpmmmm(Dmm:i7mx-n^ ^-r. m? (a) ic^-rx@T% 

[0185] mz.. ia7(b) (;i^-t-X@-e. iiiS^>fk14J^3^-^;^iJ'lJ:b-Ci|^^^#:^l$rlli^6«) 

i^-efc55^?D:/?r, aX^^/V^— 2. 5KeV— 50KeV. K— X»l X lO'Vcm^ ^ 
1 X loVcm' <D^#-^aAi-5„ . J^ffitp^F^^^fc>oTBt«i5KSr5l 

[0186] 07 (c) {^^-rx@-e. ^mi^w^i<Do^v\^-^^^i(Dmmz.^mrr^u 

:j3j;T^M^:^^31|^^afe, iit^^l:i4i^3(D±^S9TEOS(Tetra Ethyl Oxosilane) 

[0187] 07 (d) id^f xm-e. CMPfe(cj;oT^9F^^fT5cii:{^j;t). TEOSj^se 

[0188] ^(21. 07 (e) {C^i-XSt?^ =r.>y'f--^^\z.X^^ »^'fbttM3t^-?yKmi^i^2(D9 
■b<Z)±f|S^^I^*-rSo ^ni;i<t«5. TE0Sj^36OJi5$«. ^^flc&Kl(C*3ttS^ 
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:^mi^x^s ^-hmmme^ cvD^^fbi^i?. mmn^mmis^ m^-mi9^xxj^^ 

[0189] un^. ^mmmm-^mhti^^^K-^\^^xwi.m^^o 

[0190] :^mM^m-^fi:. m^^mf^i^^m37^m^'r^(DX\ m^^m<DTEosm36 

^mmwim32. TEos^ae. ^m37\^x^. -^^j^ti^m^^^mmm^m^x^^o >fe 
h^>'^3i(Dm^^^(D2m^±Kvfcm^ia^. ^m37-dm^^H^ir<fj:^ 

o 

[0191] v^Mo^sTitrm-r^Wtm^^xn }^^:<m^mioooomhm^'r^(D\znvx. 
:^mmmm(DWLi^m^x\^^^:<m^m2ooomi^^j:^o t^^is, ^(Ditmt. loo 
:^mm(Dm^m^^iomv!^±(Dmtixmi¥^'txm^\.fcm^htiz.n<>fzo'^ 
fc. ^m37^m^ir^:=.t\zx^. m^^mt:ift'Vxmm'r:6m'f'm±<Dy-:^mm 

[0192] im8(Dmm^m) 

]^rs^mM(Dms(Dmmmm\m^m^mm.mmRx:^'t<Dm:mi:^m\c<:>\^x 

[0193] ma (a) - (e) it^ m8(D^i£?l^^(C*5{t^@^4^ii#^SO^at;^?feO#XiS% 

^•tmmmxh^o 

[0194] *•r^ ms (a) 0ll;t^^i-'y3^J;^9?fes^^^^«lo_h(c. mi(Dm 

mmxh^^<iyh^mmm2tm2<Dmmmxh^mm^\:mmt(Dmmi^^m^'r^ 

^^i^*LTM piHj^ir^ttSo ^^-e. y<iyh^mimm2i^m^itm^i-50nmmm(D 
i^v=ii^m^tmxh^.wm^[:\^m3\tm:^itm^5o—4ooman^(DZy']}=x:ymit 
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[0195] m^. m8 (b) {z^-r^^ ^<i^—=^>i!^^tiit^-^iyh*mmm2Rxj^mm^t^m3 
[0196] A^6<)t^f^ . mmi KML^x\^^^4:^^y^>'y^n^j:omi^. mm:ff:^(Dm.m^^m 

[0197] m^. t-*3ftSMxi^^4i03£#gp5>l-pMo^j^<^<Sri^Ai-So :L<Db^. 

mj^mxm.^mmir^o McWm\z.\t. ifimrnmrnxu^ i x lo'Vcm' -i x lo'' 

/era @^<Dt^A*S.t;«5keV— 50keVm^<^^^A^^/l-=¥— -CB {-^xH^) 
(OaA^fTJfcPo 

[0198] (c) V^^>^4l(Dmntfs:^^m. Kn\^xmki\:.^ni3:o 

^h\z.xK). ^mmmi\M42^^mj-zM. Y\^i^^4ii^m-^^x'?\z.m^i(D±.\z.± 
m\^M.^xmmm43^mmir^o ---c% mmM43t\^x\-i,. ^^"^^^^mitmyjtti^ 

[0199] mz.. ms (d) \z.7^iri:o mm^\:A^m3^mm:^V-y^mtVXCMP (chemical 

mechanical polishing )lfe^ffiV >Ti^^JI^3{C>i^J-L-C^9F^^fT?fe5i^ 1^1 J: M^>^^ 

[0200] m^. ms (e) {c^-r mm.i\:m^3 {isiM^<^yvmmm2<D-n^) ^^z^^^yv 
4i[m^^mmmm44^m^\hi^fifz.m^^mmm:j^^xt:^(Dx. {^mtjt 



wo 2005/069377 



36 



PCT/JP2005/000129 



[0201] }^±Kmm\.fcXoi^^ ^mmmmiz-ii^t^ ^mm^mm±(DmRx^^m^m: 
[0202] mm. h^^:y'f^4l^zm'^^mmmm44^mibJ^,^tlXfJ:^^mmmwi(Dm^^ 

e ) iz.mr^^^i&^iy'^^u—i^3:^Vfcm^%:m'rmx^^o ^MM 
MMXi-t, usee) (c^i-i^fc, S;Kio^ffitW'fe^fB]^x^|B], m^KD^m 
i^M\^xmmti::)f\^^:^\Pit^mir:s>o :i^x. ^m^^U9iz.Mt>^f;^^:fjtLXi-i 

tii^. ^'^^mmmm44-d^7L:fjm^i^mmmir^mi^^mm^m\^Mi.xx:^\^ 

5'fcSxx3lTJ«Sxy^S|^fdo-ri^V>'ftttr^i-@Bf^L-C. 1118(e) \Z.^'t%mm^^m 

^45t%mM^m%4Qhti>^^, -rtiio-h. m^i^. ^fem^i^^smsTfT^sxx^ 

t;?Sxy<D-^tb^tV<Ot"-i5^jtt-X?fcSSxx(top) Jttl^Sxy (top) . mj\Z.%nm^^ 
$P46-X?(DSxx^t;?Sxy<^-etl^tl^ iJ'fli-CfcSSxx (bottom) RXiSxy (botto 
m) ^^>«r m'\^ly^nmz.^\ ^XzfnyVUtM^^^\^X\ 

[0203] m9\z.^^^o\z.,'r—^<n&Qiimo° —130° (Dm^\^i^y/^x.m^'^WM 
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^110° -130" Jc^^u^#^(c{*fi^x#[^Ji^iooo^l;iiq]^J-rSvii:>6s-r?§::5 

o 

[0204] ^mmm-m\^^\^ ^r. ^m^ia§P9o^mM5i5nM-efes^'a-{-f*> m^^^^ 
[0205] {^(om.(D-mmMm) 

[0206] *fc. ±M(D^mMm\z.^\/^x^ mwm.mmm.tK mmmm^m^^'^^tz.iixD 
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[0207] m 10tJl^-tii^'gB*§fel07{J:*3{t§MOSFETfi^TnM-efcSo ^(Dtiib , 

[0208] *fc. mm^mz.cMosh^^i^^^^m^^tcm'^iat. m^m^mv^^hiz.M 
[0210] )&*3, ±^(Dmm^mx^. iyv=^:^m^Km^m^^^^ir^m^i^<:>\'^xi^ 

[0211] sk±m.mvtix^K. :^mm(Dmimmmmisxxj^^(Dmit:^mxit. i&mttx 

o 
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mmnn (c) (D^-ettiiaxa (d) (DmK. mm^^mi^mm(o^-hmmvu:y^<Dm 

[3] m^mKmm.(Dmimm.mm(Dmm^mxh^x. 

fiiSBx® (c) (D^^xmrnun id) (d^k. mm^mi^&^<D^-hmmh^^'^^<Dm 

[4] m^mii^^m.(Dm^m.mm<Dmm:^mx:^ox. 

H^iExs(a)Tii. mm^mmtLx. mKommmt. mmmi(Dmmm(D±{z 

[5] m^miKmm(Dmi^mmLmm<Dmm:i7mxh^x^ 
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[6] m^mimm(Dmimm.mm<Dm^:^m'Ch^x. 
[7] mMmuz.mm.<Dmimm.mm:<Dmm:^m-vh^x. 
[8] m^mimm(Dm^m.mm<Dmit:^mxhox^ 

mi^mm(D^ibmmm^^mmmmz.itLmir^^^^m^\^x^<^-::^:^^ir^j: 
xm(c)t. 

[10] mm.9\zum.<DmwmLmmw(r>mm.:bmx^^x^ 
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[12] m^m9iz.mm(Dmi!mwmm(Dmm:^mxh^x^ 

[13] m^^ioiz:^m(Dmim^mm(Dmm:ffmxhox. 

^lExa (c) xrt. mm^mi^m^(Dmmi^^<-^^-i^t)m^^fi. 

[14] mM^9\cmm<Dmi^m^mm<Dmm::^mxhox. 
tixm. 

t5iBxs (b) (Dmxntimnn (c) (Dntii^. mm'^mi^mm(Do-hmm^^^-^:^ 
[15] mMm9i:Lw.m(Dmi^mmmm<Dmi^:ffmx:h^x. 
[16] m^m.9{^mm.(omimmmm<Dmit:^mxhox. 

[17] n^mKmm.<Dmimm.mm(Dmm:^mxhox. 
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[18] m^mi7Kmm<Dmi^m^mm(Dmm:ifm'(^:hox. 

[19] ^mi^m^±Kmm(Dmit.mm7!)m^\-i'^mmmm^mifhti. tamm^mm 

m'^^mmmmimm'r^^^^jm^\^xm^m^ir:bJM 
HtfSBxa (b) (Dm. Am^^t^w^mn^xiooomj^±i3oom&.T<Dt^mx 

^mf^'r^'^mi^um^Mmt>fhx^mi^m7:>mm.^ti. 
[21] m^mi9Kmm(Dmi$^mmmm.<Dmm:i7mxh-:>x. 

MIEXS (d) (D^ IJI, e9IE###:MSr^^li-t-SXa (f ) ^^hlcmx-^^t^Wl^t 
[22] ff^«19i;i|Em(0@#:m^SC»®iit;^&T-&oT. 
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t&iExg (b) (D^xmmJM (d) (Dmi^. mmm(Dmm±i:imms^^j^^ir^T. 

^mmmi^t^^nnhn^mi^mi^mm(Dmm:i7mxh^x. 
mm^mm^y'^i^tvx:^^y^^^^^n^^tizxy).mm^mwmR(D^ibmm 
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t 

[28] m^m7izmm<Dmimmmm:(Dmm:^mx-hox. 

Misxm (b) (D^xmmJM (c) (dwh^. mm^mi^mi^<D^^m^m<DmmK 

[29] m^m7{cmm(Dmi^m^m(Dmm::^m'x;h^x. 

mmum iw <D^xmmr.n (c) <Dm\^. mw.m<Dmm±immm^m^ir^r. 

[30] mMm27icmm(Dmi^mi^mm(Dmm:i3mxhox. 

fttfSBXS (b) (D^xmmJin (c) Otft IJI. MIB^^#:S^<^5*jSfrlB«<^5*ffilJ: 
IM1-siH35>{cpMo>i';^-i/^i^Ai-§x=S(f)^^bt;i'lix.^^^^#m^-r^®f*^ 

[32] mMm3uzmm(Dmimm.mm(Dmi^:^mx:hox^ 



wo 2005/069377 



45 



PCT/JP2005/000129 



mm2(Dmmm^-^y^^t]^xmmmmi^mmi^Mvx=^iy^:^i^^ntj:oiM^ 
m^m35izmm<Dmi^m^mm(Dm^:^mx:hox^ 

m^m3^tiU34izmm.(omi^m^mm(Dm^ijmx^ox^ 
(D{i^f£<th-n^iznm^mi^m^^m'r^jM^mK.x\^^^^t^wm^tir:5m 
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M^mmm^mwz.mi^hfi^hv>'i^:^^t\^xnmMosh9>i^:^^(D^xitp 

m^m33^fcit34{cmm(Dmi^mmmm(Dmi^:^mxhox. 
m^mmm^mmcmfhMh7iy'i^:^^tvxcMosh'7>i^:^^^m\^^^^t 

^mmmmtii^mf^ti^mi^mmmmxhox. 

mMm42Kmm<Dmi^mmmmxhox. 
mm^mi^mm^:isn^mmm^^^mmmia-t.nm<D^mm-ii^^^tixis^ 
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m:^m46iz^m<Dmi^WLm.mmxh^x. 
mm^mi^mmK:i3n?>mmm^^^mmma^.nm(Dyf^mm^^^tix^v) 

mmmt7!)mnibti^m^^mm.xhox^ 
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